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INTRODUCTION
The unprecedented increase in average body mass index (BMI) since World War II, in both developed and developing countries has resulted in 500 million adults worldwide who are obese and 1.5 billion who are overweight (Finucane et al., 2011) . This is the first time in human history that a larger share of the population is overweight rather than underweight (Popkin, 2007) , especially in the past two decades, which have been marked by increasing globalization and integration across economies and societies (ILO, 2004) and thus affected lifestyles in several ways. This observation suggests a "globesity" hypothesis, predicting a contemporaneous association between progressive economic globalization and the so-called obesity epidemic 1 .
Globalization has a pure economic dimension, relative to the world's increasing economic interdependence, as well as an equally relevant social dimension that pertains to lifestyle changes that affect how people live and work (ILO, 2004) .
Physiologically, obesity and being overweight result from an energy imbalance, such that energy intake exceeds energy expenditures (Jéquier and Tappy, 1999) , but the global nature of these health phenomena suggest the need to analyze the underlying mechanisms, such as reduced food prices and transport costs that expand access to food and lower energy expenditures (Hummels, 2007) 2 . Although these trends appear beneficial, critics of how globalization has been managed also highlight the 1 Obesity is regarded as an epidemic because its one of the most important risk factors contributing to morbidity in advanced economies (Rosenbaum et al., 1997; WHO, 2002) , and it accounts for a fairly large proportion of healthcare expenditures in many advanced economies (Cawley and Meyerhoefer, 2012 ,Knai et al., 2007 , Thomson and Wolf, 2001 Ebbeling et al., 2002) . 2 The average revenue per ton-kilometer shipped dropped by 92 percent between 1955 92 percent between and 2004 92 percent between (Hummels, 2007 . effects of vulnerability to economic shocks and income inequality (Milanovic, 2005; Williamson, 1997) , as well as social and cultural changes (Appadurai, 1998) . Other scholars such as Bergh and Nilson (2010b) assert that economic globalization increases within-country income inequality. There is also some evidence relating inequality with undesirable health outcomes (Karlsson et al. 2010) . Hence, it is an empirical question to identify whether globalization does indeed explain, even when only partially, the expansion of the obesity prevalence. To understand whether the thermodynamic effects operate on caloric intake or consumption it is important to examine the effect of globalization on calorie intake. Similarly, to disentangle the underlying mechanisms associated with globalization, it is important to identify the effect of globalization dimensions.
Some early descriptive evidence can be retrieved from Figure 1 , which suggests a correlation between globalization (measured using the KOF index 3 ) and obesity rates, which smoothes out at the highest levels of globalization. Similarly, we find a comparable association between globalization with calorie intake in Figure 2 . Can these associations alone explain the effects of globalization, or are other confounders in effect? That is, what mechanism is most likely at play in these influences?
[Insert Figure 1 and 2 about here]
We address this question empirically by examining a panel of countries over several decades, controlling for multiple effects and accounting for the potential endogeneity of globalization with an instrumental variable strategy and by examining 3 This index was developed by Dreher (2006a) . The acronym KOF comes from Konjunkturforschungsstelle, the institute where the index is published.
4 the lag structure of globalization. Our empirical approach thus starts with a traditional method; we measure the direct effects of globalization on obesity and calorie intake, then control for a battery of alternative explanations, such as changes in living standards, inequality, women's labor market participation, and food prices. In line with prior globalization scholars (Potrafke and Usprung, 2012), we avoid single measures of globalization such as trade liberalization and adopt an index measure (KOF index and an alternative index for robustness purposes) that considers different dimensions and distinct categories within each dimension (Dreher, 2006a) , to include socio-economic constraints that cannot be measured individually (Offer et al. 2013 ).
This index has been already widely used in numerous studies revealing mostly that globalization has been beneficial for trade, growth, and gender equality and has not hampered welfare development (Potrafke, 2014) . However, its effects on health and obesity have been significantly underlooked. We investigate changes in the number of calories consumed and expended, as well as the net effect, that can be attributed to the effects of globalization, to define the arithmetic of the globesity phenomenon (Bleich et al. 2008; Jéquier and Tappy, 1999; Popkin, 2001 ).
We exploit cross-country and time-series variation in a panel of 26 countries over the years [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] 4 when globalization has expanded dramatically. Our data set comprises aggregate data from a large, unbalanced panel containing a large number of countries through three decades. The comprehensive nature of our data enables us to distinguish the impact of globalization on obesity rate changes, total caloric intake, and total fat intake. Time-and country-fixed effects are used rather than lags to avoid biased estimates (Achen 2000; Carson et al. 2010; Lewis-Beck, 2006; Lewis-Beck et al. 2008) . With a rich list of controls and an instrumental variable (IV) strategy, we also identify the unique effect of our focal variable, net of the influence of other confounding variables. Furthermore, the control variables reflect data that capture indirect and compositional effects of globalization (e.g., increased urban and built environments, lower food prices due to lower tariffs, 5 employment opportunities for women).
Previous literature has examined the impacts of different forms of globalization on life expectancy; producing suggestive evidence that economic globalization is most correlated with greater life expectancies (Bergh and Nilsson, 2010a) . However, life expectancy cannot fully capture changes in health, and instead other alternative measures should be used. In response, this study provides the most detailed investigation to date of the relationship so far between aggregate changes in a country's globalization and obesity by taking advantage of a three-dimensional classification of globalization, comprising social, economic, and political dimensions (see Tables A1 and A2 in the Appendix), and thereby identifying the different macromechanisms that underlie any associations. Frenk (2012) posits that globalization has helped promote obesity by speeding the "nutrition transition," but to the best of our knowledge, no published study has examined the empirical evidence linking overall and specific types of globalization to obesity rates, while controlling for specific micro-mechanisms that convey these effects.
We find some intriguing results. First, the effect of globalization on obesity is robust to different specifications and instrumental strategies. Second, when we distinguish across several globalization dimensions, we find that the effect of social globalization remains as a robust and significant effect, irrespective of the globalization index we adopt. Third, exploring different components of social globalization, we find strong influences of changes in information flows and social proximity.
In the next section, we summarize existing research. Section three reports the data and methods. We then present our results and finally section five concludes with some key implications.
GLOBALIZATION AND OBESITY
Genetic factors have been found responsible for 20-75% of variability in body weight (Hill et al., 2000) . However, increases in body weight such as those observed cannot be explained by genetic changes. Rather, changes in the environment, which operate differently depending on genetics, appear to be at play. (Bleich et al., 2008) . Such a case can trigger a hypothesis of obesity has resulted from a sluggish adaptation to energy-saving technological changes (Cutler et al., 2003; Lakdawalla and Philipson 2009; Philipson and Posner 2003) . However, given the expansion of medical innovations (Deaton, 2004) , one could argue that globalization should improve society's ability to cope with the effects.
Decline in the relative prices of food: If food prices increase less than the prices of other goods, simple microeconomics rationale would suggest increased food consumption; if not balanced out by a concomitant fitness effect, this trend could give rise to expansions in the rates of obesity and overweight. Powell and Bao (2009) estimate that a 10 percent increase in the price of healthy fruits and vegetables increased BMI by 0.7 percent among US children. In addition, evidence suggests significant dietary changes taking place all over the world (Hawkes, 2006; Kim et al., 2000; Monteiro et al., 1995) known as "nutrition transition". In a nutrition transition, diets change toward greater consumption of fat, added sugar, and animal food products, but reduced intake of fiber and cereals. Such changes have been linked to increases in obesity (Bray and Popkin, 1998; Duffey et al. 2010 ).
Income and inequality:
Several studies cite an association between changes in obesity rates and various socioeconomic environments (Egger et al. 2012; McLaren, 2007; Monteiro et al., 2000) . In a review of around one hundred separate studies, Sobal and Stunkard (1989) find clear evidence of an association between socio-8 economic status and obesity. More specifically, some studies find an inverse association between social class and obesity (Sobal, 1991) . Environmental effects also have play a role: for instance, consumption of fatty foods appears associated with lower socio-economic status, and obesity prevention is less a matter of concern among the least educated and poorest classes. Yet little is known about the potential socio-economic vector underlying the prevalence of obesity or its determinants. Some authors argue that fat storage is linked to socio-economic status (Sundquist and Johansson, 1998) , but more recent studies argue that inequalities in obesity can be traced to gender, age, and ethnicity (Dreeben, 2001; Zhan and Wang, 2004 (Hu et al. 2003 , Robinson, 1999 . However, urbanization also might vary with economic development, as we discuss subsequently, such that different socio-cultural environments arise in developed urban areas compared with less developed sites. The empirical effect thus is ambiguous (Eid et al., 2008; Lopez, 2004; Zhao and Kaestner, 2010) .
Women in the labor force:
The number of women participating in the labor market has been increasing in the last decades in many economies, leaving them less time to devote to traditional roles related to food preparation and shopping regularly for fresh foods. Welch et al. (2009) recognize the importance of household purchasing behaviors, and the time required to perform them, on the achievement and maintenance of healthy weights. Cawley and Liu (2007) assert that maternal employment is associated with an increased risk of childhood obesity.
The socio-cultural aspects of obesity are less well understood. Given that obesity is a household-produced good, socio-environmental influences likely help explain it (Ulijaszek, 2007) . Some evidence indicates that these factors affect individuals' BMI (Costa-Font and Gil, 2004; Costa-Font et al, 2010; Ulijaszek and Schwekendiek, 2012) . Eating and physical activity patterns are likely to be culturally driven behaviors, and a recent paper (Wansink, 2004) finds that the eating environment (e.g., Time constraints and the consumption of fast-food both could increase the risk of obesity (Bowan and Gortmaker, 2004; Jeffery and French, 1998; Offer at al. 2010 ), especially among children who shift their consumption of vegetables to increased salts and fats. With a quantile regression, Kan and Tsai (2004) show that knowledge of obesity risk factors affects people's obesity, though differently for men and women.
Globalization time constraints and engenders stressful and sedentary (Philipson, 2001) lifestyles. In examining the specific determinants of individual obesity-such as the density of fast food restaurants and the prices of meals-, Chou et al. (2008) 6 , find significant correlations that suggest some key micro-determinants can trigger obesity epidemics.
This discussion suggests the need to consider whether economic (e.g., lower prices) or social (e.g., Westernization of diets, lifestyles) effects of globalization drive its association with obesity, considering the distinct implications that each factor poses for policy.
DATA AND EMPIRICAL STRATEGY

Data
We examine attempt to examine the association between obesity and caloric intake with globalization using the largest sample available at the time of this study. Accordingly, we gathered unique, country-level data from several sources, such that our analysis relies on an unbalanced panel data set from 1989 to 2004. Due to restrictions in data availability, we face a trade-off in terms of the number of countries to include in the study: a very large number of countries over a short time period versus a longer time period, at the expense of reducing the number of countries studied. We summarize the study data in Table 1 .
[Insert Table 1 The average obesity rate for the sample of countries in our study is 12%, and it has grown over time (see Table 1 ).
Daily Intake of Calories.
As an alternative approach, we use calorie intake as a dependent variable.
Previous literature has found that the main driving force behind the increase in obesity is mainly an increase in calorie intake, rather than a reduction in energy expended (Bleich et al., 2008) . Using data from Russia, Huffman and Rizov (2007) confirm the strong positive effect of caloric intake on obesity. Taking this into account we also measure the effect of globalization on caloric intake 9 , using data from FAOSTAT. Tables A1-A3 in the Appendix), following Keohane and Nye's (2000) disaggregation. We also consider two alternative globalization indices (Bergh and Nilsson, 2010; Dreher, 2006b; Potrafke, 2010) : the CSGR Globalization Index, developed by the University of Warwick Globalization Project (see Lockwood and Redoano, 2005) and the KOF Index (Dreher, 2006a; Dreher and Gaston, 2008; Dreher et al. 2008 ).
The description of their components and the correlation between these two indices suggests that their results should be very similar (see the Appendix). The CSGR and KOF economic indices exhibit a correlation of only 0.45, whereas correlations for the social and political indices are of magnitudes 0.87 and 0.91, respectively (see Table A3 ).
Other explanatory variables
GDP We adopted the gender parity index for the net enrollment rate to account for the effect of education. This ratio of female to male net enrollment for secondary education is calculated by dividing the female value for the indicator by the male value. A gender parity index (GPI) equal to 1 indicates parity across genders; a value less than 1 generally indicates disparity in favor of men, whereas values greater than 1 would imply disparity in favor of women. We gathered these data from the UNESCO Institute for Statistics. 12 We measured population in millions, with data obtained from the World Bank Database.
In addition, we used two geographical variables (constant over time, extracted from the CIA Factbook) to instrument for globalization: coastline, or the total length (kilometers) of the boundary between the land area (including islands) and the sea, and land boundaries, equal to the total length (kilometers) of all land between the country and its bordering country or countries.
Empirical Strategy
To examine the relationship of interest, we use a specification that relates overall globalization, as well as economic and social globalization, to the variables of interest: obesity and daily calorie intake in different countries over time. The basic specification is:
where s denotes the s th dimension of globalization, i refers to the country, t indicates to the time dimension, O tj reflects obesity rates (or daily intake of calories) in a year t and a country j, G is a measure of globalization, X includes all relevant country characteristics that have an impact on obesity, γ t refers to time effects, u j encompasses country fixed effects, and ε is the error term.
To start, we tested the effect of the overall index of globalization on obesity and calorie intake, with only standards of living and inequality controls, as a baseline specification. Next, we included the different dimensions of economic and social globalization (political globalization never resulted in significant findings, so we do not discuss it further), as well as its distinct dimensions and components. All of our ordinary least square (OLS) specifications used robust standard errors to correct for potential heteroscedasticity. Because globalization implies a greater integration between economies and societies, the errors could be correlated across countries. To allow for heterocedasticity and contemporaneously correlated errors across countries, we also used a panel-corrected standard error procedure (PCSE; following Beck and Katz, 1995) . In addition, we have also expanded our controls to include a battery of controls and other compositional variables affected by globalization, which might indirectly explain the development of obesity.
Finally, to account for some potential endogeneity of globalization on obesity,
we followed an instrumental variable (IV) strategy, with generalized methods of moments (GMM) and report standard errors, which are robust to heteroscedastic and serially correlated residuals (see Tables 4 and 5 
Robustness
To check for the robustness of our findings, we used several alternative specifications in which we varied the number of control variables, the globalization index (KOF or CSGR), the econometric approach, and the different definitions of the globalization index measures (and its components as reported see Tables A1 and A2 in the Appendix).
RESULTS
Baseline Estimates
Tables 2 and 3 contain the OLS and PCSE results, measuring the effect of overall globalization and its economic and social dimensions on obesity and calorie intake. In all cases, total globalization exhibited a significantly positive relationship with the three dependent variables.
[Insert Table 2 -3 around here]
According to Table 2 , a naïve specification exhibited no association between globalization and obesity, but including the controls and compositional effects led to a large effect. This trend suggests that several effects might cancel one another out when we assess the overall effect of globalization. Thus, we seek to distinguish among the various dimensions of globalization and examine their subcomponents to ascertain which dimensions have the most potential for engendering an obesity epidemic. We find that total globalization increased the prevalence of obesity, especially when we controlled for inequality and economic development. However, when we distinguished between economic and social globalization, we found that this effect was primarily driven by social globalization. When we controlled only for GDP per capita, inequality measures (Expression 2b), these effects overshadowed the influence of economic globalization on obesity, such that economic globalization was no longer significant. Social globalization also exhibited a robust effect across both obesity and calorie intake, which suggested that wider social constraints on behavior and information flows might affect diets and types of food consumed.
Expressions 1c, 2c and 3c in Tables 2 and 3expand even more the number of controls and they include also the relative variation of food prices, women in the active population and education. When looking at the overall impact of globalization (expression 1c), we conclude that a one standard deviation increase in the KOF globalization index related to a rise of 20 percent in the proportion of obese population and a calorie consumption increase of 4 percent.
The (in)significant effect of (economic) social globalization also remained, even after we controlled for food price decreases due to increasing economic liberalization and the percentage of women in the labor force, which had a constantly positive, significant effect on obesity and calorie intake. A one standard deviation increase in social globalization increased obesity by 14.5 percent and the consumption of calories by 2.8 percent, respectively. We also can specify the contributions of different components of economic and social globalization (expressios 3a, 3b 3c and 3d in Tables 2 and 3) : Personal contact and information flows were significant determinants of obesity rates, and calorie intake. The fact that the effects of social globalization appeared mainly driven by personal contact and information flows, may suggest a general Westernization of lifestyles. If we assume information flows are a reasonable proxy for activity speed and interconnectedness, we can confirm the impacts of such effects on obesity and calorie intake.
Regarding the effects of different compositional elements, we found that the percentage of women active in the labor market exhibited expected, consistent, positive associations with the percentage of obese population and caloric intake. A one standard deviation increase in the active female labor force led to a rise of 2.5
percentage points in the share of obese population and an additional daily consumption of 38 kcal. Also as expected, relative food prices had negative impacts on these variables.
The urban population percentage was positively associated with the level of obesity but had a consistently negative impact on calorie intake. This result indicates that, even though more urbanization could led to more sedentary lifestyles, it also create more food availability and hence, the effect is somewhat ambiguous.
Finally, a rise in income had a negative effect on population obesity rates, though this impact grew less important among poorer countries. Inequality exerted a contrary effect, such that higher inequality triggered prevalence of obesity, consistent with the existence of a well-know social gradient of obesity.
Similar regressions have been run looking at the impact of globalization on the grams from fat consumed 13 .
Robustness Checks
In Tables 4, 5 and 6, display the results of our robustness checks and sensitivity analysis. We focus on several features that could influence our results:
the index employed (KOF versus CSGR), the specification performed (IV or PCSE) and the consideration of lags. All of these estimates include the full set of control variables; the results confirm our previous findings.
[Insert Tables 4 and 5 and 6]
When considering this type of estimation, it could be the case that some unobserved characteristics are both correlated with globalization and obesity (or calorie intake). To address this concern, we incorporate the use of an instrumental variable (IV) approach. We used two geographical variables to instrument for globalization: coastline, or the total length (kilometers) of the boundary between the land area (including islands) and the sea, and land boundaries, equal to the total length (kilometers) of all land between the country and its bordering country or countries. Frankel and Romer (1999) Tables 4 and 5, respectively. The overall effect of globalization remained significant with our IV specification.
The second robustness check we performed consisted in using an alternative index of globalization, the CSGR (see Table A2 in the Appendix). The results present both the OLS and the PCSE specifications. They also distinguish between total CSGR globalization and social and economic CSGR globalization. Once again, they are robust 14 .
. Finally, we then address the question of a lagged effect of globalization on obesity and calories (Table 6 ) by examining the effect of a lagged structure. When we follow this approach only the first lag appeared as significant. However, the results suggest that the lagged effects picked up the previous contemporaneous effects, which were not significant together with the effect of one-year lag. As suggested further lags were not significant, and unit root tests suggested no evidence of unit roots. The instrumented and non-instrumented overall lagged effects of globalization on obesity thus were robust in magnitude, though they appeared slightly different when the effect is evaluated on calories consumed.
[Insert Table 6 about here]
To summarize, the relationship between globalization and obesity is robust and positive. However, when we disentangle the various mechanisms at work, we find that economic globalization per se does not relate significantly positively to obesity and calorie intake. Instead, social globalization exhibits a consistently positive relationship with obesity, which indicates that globalization has indeed 14 We performed another analysis for a subsample of 23 countries that did not feature any missing information. The relationship of globalization with obesity, calories, and fat consumed persisted impacted on social life of individuals, which do not appear to have adjusted their calorie intake and consumption accordingly.
CONCLUSIONS
With this study, we set out to examine the relationship of different dimensions of globalization with obesity and calorie intake. Our findings offer evidence consistent with the hypothesis that only social globalization exhibits a positive relationship with obesity, and the effects of economic globalization were instead conveyed by other compositional effects, such as relative food price decreases and female labor market participation. Our results also are robust to the inclusion of other pathways that plausibly might influence obesity. Social globalization encompasses environmental effects that we could not capture fully with the compositional effects we controlled.
More specifically, we find that information flows and cultural proximity components of social globalization to reveal an unambiguous association with the obesity epidemic.
We confirmed the influence of female labor market participation on all dependent variables. The effect of urbanization, on the other hand, is found to be more ambiguous. This might reflect the fact that, on the one hand, urbanization might trigger an expansion in the availability of diverse foods while, on the other; it might influence sedentary habits yet the combine influence is uncertain. A rise in national income exerts a negative effect on population obesity rates, though this impact grew less important among poorer countries. The latter might be tamed by 23 the specific effect of income inequality exerted, which is found to trigger an expanding prevalence of obesity.
Overall, our results suggest that social globalization-and more specifically changes in information flows and personal contact-are important drivers of the development of overweight population and greater calorie consumption that need to be identified using natural experiments to compute the specific influence.
However, the evidence is suggestive that some interventions to help individuals adjust to a global social lifestyle might prove effective in counterbalancing the otherwise expanding trend in obesity and overweight worldwide.
Figure 1. Variation of obesity rates (adult population) and globalization
Note: Obesity rate refers to the prevalence in the population of a country of people with a body mass index in excess of 30, plotted against the variation in the KOF index of globalization on a 0-100 scale. A linear trend indicates the fitted least square value and the lower confidence interval.
Source: OECD, KOF index of globalization.
Figure 2. Variation of kilocalorie intake (adult population) and globalization
Note: Kilocalorie intake rate refers to the population's daily per capita consumption of kilocalories, plotted against the variation in the KOF index of globalization on a 0-100 scale. A linear trend indicates the fitted least square value and the lower confidence interval.
Source: OECD, KOF index of globalization. Robust standard error values appear in brackets below the regression coefficient All regressions control for time trend ans they are clustered by country Statistically significantly different from zero: * at the 10 percent level; **at the 5% level; *** at the 1% level. GDP: Gross Domestic Product; CPI: Consumer Price Index; Globalization Index: KOF Countries included: Austria, Finland, France, Iceland, Japan, Netherlands, New Zealand, Spain, Sweden, Switzerland, UK, USA, Belgium, Canada, Denmark, Italy, Norway, Poland, Portugal, Slovakia, Australia, Estonia, Hungary, Ireland, Lithuania, Malaysia
